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ABSTRACT

Author: McAllister Wilder, Denise M.S.
Institution: Purdue University
Degree Received: December 2017
Title: Aging in Place in the United States of America: User Needs and Related
Perceptions Concerning Showering Spaces
Major Professor: Randy R. Rapp
The issue this study addresses is the apparent lack of curbless showers with grab
bars and shower seats being displayed in builder’s model homes. Claims are they are
excluded because consumers do not like to envision themselves as getting older or infirm.
The purpose of the study is to query consumers of all age groups on their perception of
photographed showers with and without curbs, grab bars and shower seats regarding
safety, comfort and visual appeal. Data was collected using a survey instrument which
featured several photographs of four different showers. Respondents were asked to rate
their perceptions using a six point Likert scale on each photograph’s safety, comfort and
visual appeal. Practical implications involve encouraging the inclusion of accessible
amenities specific to showers in residential environments to better prepare the United
States housing stock to accommodate the growing number of aging senior who want to
age in place.
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CHAPTER 1. INTRODUCTION

This chapter describes related scope, significance, and definitions, as well as any
assumptions, limitations and delimitations related to the consideration of aging in place in
America and user perceptions of related needs. The intent is to provide the reader with an
overview of the research effort to provide an understanding of the study’s intent and its
potential importance. Also included are definitions of interest, the purpose, and related
limitations and delimitations.

1.1. Scope
Builder models that include accessible design features are sorely lacking in the
United States. There is a belief amongst those designing and promoting homes for what
they call empty nesters that those, primarily baby boom aged consumer’s, do not like to
envision themselves as aging and therefore do not anticipate their future needs as they
age. Additionally, it is perceived that they not only do not want, but they reject the
presence of such features in the homes they decide to build or remodel. The scope of this
research is to investigate the feelings of the population regarding grab bars and shower
seats in curbless or low curb features typical to accessibly designed showers and therefore
believed to be appropriate for inclusion in new or remodeled single family homes.

1.2. Significance
As the already large and quickly increasing elderly population in the United States
continues to grow, it is believed the nation’s housing needs are going to be significantly
impacted. Disability rates increase as a population ages which indicates a growing need
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for homes which offer accessible design features (Smith, 2008). The researcher believes
that disproving the notion such features are not welcome, but indeed desired by the
involved population would have a positive impact on the available housing inventory in
the United States. Builders, developers and remodelers would be encouraged to provide
such amenities in the homes they display in home shows and other venues. Such findings
would also provide support for future studies searching for specific amenities which
would enhance the health, safety, and well-being of those desiring to age in place in
detached single-family homes.

1.3. Definitions
Accessible Design
“Objects and environment should be designed to be usable, without modification,
by as many people as possible. Also, known as barrier free and universal design.”
(William Lidwell, 2003)
Comfort
Subjects will be asked to rate the provided photographs using the following
definition of comfort. Comfort needs to be evaluated by the respondents regarding the
physical, physiological and physical coziness with discrete environmental qualities
including thermal comfort, lighting, acoustics, and indoor air quality (Shin, 2016).
Curb less showers
“Primarily called curbless walk-in showers (aka: inclusive and universal), their
appeal lies in their spa-like visual appeal, tile-top linear drain (aka: invisible or hidden
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drain) and absence of a door.” (Jenny Higgins 9:47 a.m. EST February 28, 2014) The
curb is also called a threshold, which is used on most showers to keep water in the
shower pan. The walk-in aspect allows the user to use a mobility device to roll into the
shower or alleviates the need to bend their knee or shift their weight onto only one leg,
which is required when stepping over a traditional bathtub.
Inclusive design
“To design inclusively, or for universal access, requires the designers to design
for the wants, needs and aspirations of a diverse range of users, many of whom will differ
significantly from the designers’ experiences.” (Keates, 2006, pg. 269) For this study,
the term accessible design will be used because it is most widely understood. See section
2.9. for a more complete discussion of this topic.
Safety
The condition of being protected from or unlikely to cause danger, risk, or injury
(Slip, Trip and Fall Prevention, 2016)
Single Family Home
“The single-family statistics include fully detached, semidetached (semi attached,
side-by-side), row houses, and townhouses. In the case of attached units, each must be
separated from the adjacent unit by a ground-to-roof wall to be classified as a singlefamily structure. Also, these units must not share heating/air-conditioning systems or
utilities.” (Bureau, 2016)
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Universal Design
A design which is usable by people with a diverse variety of abilities, without
modifications (Lidwell, 2003). In this paper, the synonymous term, accessible design, is
used because it is believed to be most widely understood. See section 2.9. for a more
complete discussion of this topic.
Visual Appeal
Subjects will be asked to evaluate provided photographs of showering
environments regarding how they perceive the visual appeal, comfort and safety. Visual
appeal relates to how much a person wants to live in a home, how personally relevant the
space appears and the overall appeal to visitors and inhabitants. (Ute Ritterfield, 1996)

1.4. Research Question
How does the perception of the presence of accessible design features in a
showering space differ between four images and how do those perceptions between older
(age ≥ 50) and younger (age < 50), family members differ?

1.5. Significance of the Problem
A perception exists amongst some home builders and developers that consumers
who are planning to purchase or remodel a home will not embrace features which would
make it look like they are getting older or infirm. Amenities such as non-slip flooring,
comfort height toilets, curb less showers and supportive grab bars are desirable
components of inclusive design but are not often included in model homes because of this
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perception. This study queried a self-selected sample of the population regarding to their
feelings of perceived safety, comfort and visual appeal of photographed showers.

1.6. Assumptions
The assumptions associated with the study are:
• Survey participants did not immediately identify some of the amenities or hazards
being shown in the photographs.
• Survey participants were genuine in their reactions to the provided photographs.

1.7. Limitations
The limitations of this research study include:
• Participants in the study may have been biased against investing in remodeling an
existing home in favor of a fresh start in a new community.
• Participants in the study may be from a higher socio-economic class and therefore
may not have significant empathy for less privileged individuals.
• This study will only focus on perceptions arrived at from viewing provided
photographs of specific amenities.
• This study attempted to inform participants of the availability and purpose of
amenities which may not have otherwise been known to them.
• Participants’ emotional reaction to specific styles and colors, beyond the
amenities being studied, cannot necessarily be identified.
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1.8. Delimitations
The following delimitations were fundamental to the quest of this study
• The intent of this research is to uncover perceptions of accessible amenities
available in showers not all conceivable perceptions are expected to be revealed.
• This study identified preconceived notions participants might have regarding the
feasibility of remodeling their home or the home of their family members yet is not
expected to identify all preconceived notions flawlessly.

1.9. Summary
This chapter explains the lack of models showcasing inclusive design amenities
which could potentially create a negative connotation in the eyes of consumers
considering remodeling or building homes. The scope of the study is explained, how
the study might contribute to the residential construction field is discussed and
limitations and delimitations are revealed. A list of defined key terms is also
provided.
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CHAPTER 2. REVIEW OF RELEVANT LITERATURE

2.1. Introduction
Available literature which addresses a plethora of issues facing the growing
population of older adults in the United States. Deteriorating physical and cognitive
health conflict with a desire to maintain independence amongst those in the target
population. Designers and developers are busy building state of the art facilities
under the guise of providing resort type accommodations where the elderly enjoy fine
dining on site, exercise in light filled gyms and socialize with like-minded
individuals. Unfortunately, that model segregates the aging demographic from the
rest of society and denies the community, at least in part, the resources and
experiences of that essential segment of the population. This literature review looks
at the perception of consumers regarding amenities conducive to aging in place
combined with smart home technologies that potentially provide fundamental
support. Qualities of Continuing Care Retirement Communities (CCRC) are
considered with respect to a defined list of supportive characteristics believed to be
essential to a safe and healthy living environment as well as the impact of such
communities on neighboring cities and towns. Additionally, literature regarding the
possibility of retrofitting existing homes and the features most essential to successful
aging in place is reviewed. Lastly, future directions are examined in response to
accessible design in a showering space. A recent study looked at activities of daily
living where elderly participants felt most and least comfortable. Taking baths was
second only to navigating steps when it came to discomfort, while they indicated they
were very comfortable taking showers (Seunghae Lee, 2017). However, another
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recent study found falls which occurred in the bathroom were more likely to cause
severe injuries and older persons living independently were concerned about those
falls (Kim, 2017)

2.2. Growing Needs
Many people wish to stay in their homes and retain personal independence as they
age. Not being able to do so causes concern (Kwon & Beamish, 2010). Place
attachment theory defines place attachment as a connection that people form with
their home and their things. (Hidalgo, 2001) Approximately 14.1 percent of the U.S.
population, or 40 million Americans, were at least 65 years old in the year 2013. By
2040, there will be nearly twice as many and 28 million of them will be at least 80
years old, according to Census Bureau projections (quickfacts.census.gov, 2015). A
small percentage of these aging Americans are residing in continuing care retirement
communities. Many more have chosen, and will continue to choose to stay in their
homes which are often located in naturally occurring retirement communities. A
naturally occurring retirement community is defined as a community where more
than 50% of the homeowners are over the age of 65 (Memken & Earley, 2007).

2.3. User Perceptions
While evidence supports the safety and wellbeing associated with well-designed
amenities, often those who need a physical environment which supports their needs
are uncomfortable accepting that reality (Ahn & Hegde, 2008). Foundational to
preparing to age in place in a home that adequately supports one’s future physical
needs is the willingness to accept the fact that such amenities might be required. At
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the base of that acceptance is the home owner’s perception of the advantages and
disadvantages of specific amenities available in response to a purchasing decision
(Ajzen, 1980). According to the reasoned action theory, a person’s behavioral
intention is based on their own attitudes toward the situation as well as their beliefs
about what people will think. Given those constraints, attitudes toward a potential
purchasing decision stem from the buyer’s own perceptions about amenities that
could potentially enhance the quality of life as they attempt to age in place as well as
the social environment and the level of importance they personally place on other
opinions of the supportive devices which might be found in their home (Lloyd &
Parrott, 2010).
The design of the physical environment must be undertaken with an
understanding of the users physical and cognitive health and how that health is likely
to change as aging occurs. A study was conducted to more effectively understand
those changes regarding muscular strength, bone density, and loss of vision, hearing
and touch (Kwon & Beamish, 2010). Specific areas of the home were studied and
resulted in recommendations for each area independently.
The bedroom and bathroom are the two rooms that have the most intense safety
needs (Andes & Beamish, 2008). The bathroom needs careful attention to both
safety and ease of use issues. Seventeen design features were specifically identified
by the study. They include:
▪

▪

Raised toilet seat with grab

▪

Bidet.

bars.

▪

Simple and easy bidet

Big toilet flush button.

control buttons.
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▪

36” high counter tops.

▪

Single lever handle on

▪

grab bars.
▪

faucets.

A bath tub and shower with

A bathtub with non-slippery

▪

Basin with grab bars.

▪

A tilt mirror.

▪

A shower chair.

▪

A mirror with lighting.

▪

Intelligent emergency

▪

A magnifying mirror.

▪

A bath tub chair.

material.

service.
▪

Intelligent bath tub.

(Kwon, H.J., pg. 30).
Interest in empowering an elderly person to live independently and concern regarding
stigmatization from the obviousness of the installed technology which might support
independence indicates the need for interior designers and design build contractors to
work on discrete design elements essential to successful aging in place. Participants of
the Burin study (2012) commented on not feeling the need for such devices until an
accident or injury occurred.

2.4. Smart Home Technology
While this study asks participants about shower safety, it is important to discuss other
amenities which are setting the stage for successful aging in place. A follow up study to
previous work conducted at TigerPlace apartments was aimed at investigating the
following: older adults’ perceptions of the specific smart home technologies used by the
TigerPlace project (i.e., a bed sensor, gait monitor, stove sensor, motion sensor, and video
sensor); perceived advantages and concerns associated with these types of technology;
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willingness to adopt such technologies in their own residence; and preferences about
recipients of sensor-generated information pertaining to their activity levels, sleep
patterns, and potential emergencies (Lee & Dey, 2014). The referenced study provides
insight into older adult’s attitudes toward specific sensor technologies and captures the
level of willingness to allow installation of such technologies and to share associated
personal data with other stake holders. Additional support can be provided by smart home
technologies that measure the aging people’s level of involvement in both activities of
daily living (ADL) and instrumental activities of daily living (IADL), (Kwon & Beamish,
2010).
Focus group sessions with older adults were used to assess perceptions and
expectations of specific smart home technologies. Perceived advantages and
disadvantages were considered as was the degree of willingness to use such devices in
their homes. The bed sensor was perceived as useful, primarily because it provided
security of any unexpected situation during the night for those who lived alone. The
stove sensor wasn’t considered very helpful because few of the participants did any
actual cooking because they lived in a center where they receive meals prepared by the
staff. The gait monitor was perceived as most helpful because almost all the participants
had a fear of falling. There was concern amongst the participants regarding their privacy
and who might be given access to the data uncovered (Demiris, Hensel, Skubic, & Rantz,
2008).
An additional study was conducted to consider the ability of a prototype home
sensing system to capture observations of daily living (ODL) regarding the instrumental
activities of daily living (IADL’s) of older adults that can support self-reflection, self-
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awareness, and improvement of their ability to live independently in their home. The
second part of the study involved studying how information retrieved by the system
helped doctor’s better care for their patients (Lee & Dey, 2015).
A suite of systems called dwellSense was developed by the researchers and tested on
two participants. The dwellSense system is designed to monitor different activities that
are important for independence and are commonly used in clinical assessments. The
activities monitored included making coffee, taking medication and using the telephone.
Patient perception regarding proper taking of medication was an important finding. One
patient felt she did a good job taking the right medication at the proper time and it turned
out she did. The other patient discovered through the dwellSense system she had missed
many more doses than she realized. On the clinical side, the doctors felt if they had
reliable information regarding taking of medication they would be able to better treat
their patients. However, they didn’t feel they had the time to review the data that was
retrieved by the sensors. Both patients felt the information about medicine taking as well
as coffee making and use of the telephone was helpful to them and empowered them to
objectively look at the data collected and evaluate their own performance (Lee & Dey,
2015).
Potentially impacting the aging in place effort, a study worked to identify and assess
problems while they were still small to provide a window of opportunity for interventions
that will alleviate problem areas of those aging independently before they become
catastrophic. The goal was to capture patterns representing physical and cognitive health
conditions and then recognize when activity patterns begin to deviate from the norm. In
doing so, early detection of potential problems which may lead to serious health events if
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left unattended is provided. A multidisciplinary team of faculty, staff and students
monitored older adults through a network of passive sensors ranging from video to bed
sensors which are placed in the living environment. Seventeen apartments were
monitored over a period ranging from three months to three years.
Unlike the work done previously by the above-mentioned team in a lab, this study
discovered that people care how their home looks and do not feel comfortable with a
plethora of wires and sensors. Another challenge was getting the home owners to forget
they were being monitored. However, results indicate that sensor system technologies
have the potential of assisting health care providers in anticipating periods of decline
earlier. Residents who were monitored felt safer and family members felt more secure
knowing their loved one was being monitored. A major challenge was in who would sort
through all the data and find significant results. A huge advantage was discovered, that
of empowering the aging in place person to take an active role in their own health
(Skubic, 2009).

2.5. Lessons from Continuing Care Retirement Communities
Living in a CCRC may benefit some older persons. Lessons learned from this
population can inform researchers studying aging in place. Better self-rated health with
similar rates of utilizing home based services and hospitalization have been noted by both
those residing in the age integrated communities or naturally occurring retirement
communities while reporting more chronic medical conditions at the 2-year follow-up
(Gaines, Poey, Marx, Parrish, & Resnick, 2011). Continuing care retirement
communities also feature several amenities which support independent living. A recent
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study looked at the role of several design characteristics of a residential retirement
community in fostering place attachment and social support, respectively, among a group
of elderly residents recently relocated to the community. Three physical variables were
considered; proximity to the main activity center, individuals whose residences are
situated to enhance the possibility of unplanned social encounters, and residents whose
homes are near an enclosed outdoor gardening space. All those studied reported greater
place attachments to their community with results varying based on the three physical
variables (Sugihara & Evans, 2000).
To explore the relationship between measures of physical performance, physical
activity, and self-reported physical activity, data was collected from participants living in
a CCRC as part of a larger study which explored physical activity, physical abilities, and
psychosocial factors in older adults. No relationship was found between tests of physical
performance, physical activity, and PASE (The Physical Activity Scale for the Elderly)
scores. One explanation might be that people living in CCRC’s do not engage in
behaviors that contribute to total PASE score in the same proportion as do other
independently living adults. Specifically, light housework, heavy house work, outdoor
gardening, home repair and lawn and yard care contributed 60% to the total PASE score.
This information could be used to justify funding for NORC environments, to duplicate
the amenities which contribute to better health and well-being while supporting
independent aging adults in the healthy aspects of staying in their own homes (Zalewski,
Smith, Malzahn, Vanhart, & O’connell, 2009).
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2.6. Aging in Place and Impact on Communities
Much of this information could be applied to decisions made when evaluating a
naturally occurring retirement community or purchasing or remodeling a home with the
intention of staying put as one ages. Place attachment naturally occurs when a person is
aging independently in their own home. The cost to make improvements to homes in the
community as well as those communities themselves pales in comparison to the cost of
building entirely new communities, not to mention the negative environmental impact
caused by urban sprawl.
Can planners and developers, once they understand how to develop and maintain
age-friendly housing and communities, market the housing characteristics, services, and
community amenities that exemplify age friendly, supportive housing and communities?
A combination of an exhibition, workshops, interviews and surveys were used to answer
that question. Visitors were inspired to adopt technology and design solutions, including
assistive technology and home modifications that promote independent living through the
opportunity to experience the solutions and technology and interact with it (Burin, Chu,
Riha, Smoot, & Mejia, 2012). Creating a prototype environment would be helpful in
overcoming the perception and stigma associated with many aging in place solutions and
technologies. The prototype environment could then be used to formulate a plan for
existing homes in existing communities where residents are intending to age in place.

2.7. Retrofits and Remodels
Knowing that the physical environment can cause a person to be disabled, as in
unable to perform activities of daily living simply because the house they live in does not
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support their efforts to do so makes the case for the benefits of remodeling a home for
accessibility. It has been also learned that people living in a home which provides the
accessibility they need to come and go as they please positively impact the communities
they live in due to their increased participation in community activities (Yearns, 2009).
Because of the identified benefits, the Iowa Department of Public Health (IDPH) decided
to document ways citizens had made affordable modifications and make that information
available to the public in hopes of inspiring others to do the same in their own homes.
The resulting 90-minute webinar was broadcast from Iowa State University on March 5,
2009. The researchers then concluded the stories shared by consumers who had
undertaken remodels to better accommodate their physical limitations in a webinar
format can be a very cost-effective way to share information (Yearns, 2009).

2.8. Future Directions
When looking at creating not only an accessible and technologically smart home,
sustainability also needs addressed to create a holistically healthy environment. A recent
study looked to identify features of space planning guidelines for elderly care
environments from a holistic health perspective. A content analysis technique employed
physical, psychological, and social health criteria. The research is expected to assist
construction and design experts in the creation of environments for the elderly which will
improve the quality of life for seniors. In the past, in Korea, privacy has been given
secondary importance behind safety. The researchers hope that by giving cognitive
factors high significance, the psychological and mental health and social/sociopsychological health dimensions can be improved. Combining the efforts of
psychologists, designers and construction professionals will have a positive impact on the
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finished product. It seems to follow the integrated construction management project
management format that is gaining in prominence (Lee, 2013).
Often elderly persons are forced to leave the home they love for the convenience of
the care givers as well as for their own safety. If we as interior designers and design
build contractors can tap into the technical information being uncovered and incorporate
that information into a fully accessible home, we can do much to assist the desire to age
in place.
A referenced literature review focused on “technologies in the built environment, not
on a person, evaluation methods, interface design (because it is a method not a
technology), sensor design refinements, and/or issues in technical design” (pg. 568). The
review focused on support of independence and prevention of health events that threaten
independence of older adults, whether these concepts were operational as independent
variables or not. Articles published between January of 1980 and October of 2011 were
reviewed. Articles were not excluded due to type of methodology or study design
because the intent was to capture any studies that would show possible evidence in the
topic area of independent aging and health intervention. Thirty-one papers were studied
with results or findings divided into three categories, those with emerging evidence, those
classified as effective, and those classified as promising. Regardless of the category,
almost all had some kind of activity sensing component. The three most effective studies
all had multiple components tailored to user preferences. Activities monitored included
the proper, timely taking of medication, characteristics of bed occupancy and fall
detection. A development approach to support the needs and especially the preferences
of older adults rather than focusing on the technology driven approach prevalent in the
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current studies moved the focus to the specific needs of independently aging adults
(Reeder, Meyer, Lazar, Chaudhuri, Thompson, & Demiris, 2013).
Also, considering quality of life, human well-being, outdoor visits, community parks,
and accessibility, a study conducted by Rappe (2006) offers helpful information. The
more often older people can go outside and enjoy nature, the better their self-rated health
is. It is important to analyze how physical mobility and social isolation relate to the
frequency of outdoor visits and whether those visits impact self-related health. A
qualitative study involving 45 people was done using a questionnaire to ascertain the selfrated health of the participants using the choice of excellent, very good, good, fair, or
poor. Those answers were then compared to the amount of time the participants spent
outdoors. Without regard to the season of year, those who reported the most visits
outdoors felt the frequency of their visits had a strong positive effect on their health
(Rappe, 2006).

As an interior designer and design build contractor, it is important to

provide access to the outdoors for elderly clients. Also, because the participants
indicated simply observing nature was also beneficial it is important to provide views to
natural settings.
Preliminary results from the study were presented at the Associated Schools of
Construction Conference in Seattle, Washington in April of 2017 (Wilder, 2017).
Information about the existing perception amongst some home builders and developers
regarding perceptions of accessible shower amenities including low and curbless entries,
grab bars, and shower seat was shared as well as the scope as designed to investigate
perceptions of constructed amenities typical to inclusive design and therefore believed to
be appropriate for inclusion in residential construction projects.
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Additionally, there is currently a presentation in draft which will be presented at the
Environmental Design Research Association’s international conference in Madison,
Wisconsin in May of 2017 (McAllister-Wilder, 2017). The paper presentation will
summarize the findings as reported in chapter four of this thesis.

2.9. Terms
For this paper, the term accessible design is being used to indicate a space which is
designed with the principles of inclusive design, universal design, barrier free design, and
ADA compliant design as well as spaces appropriate for aging in place. While the
American’s with Disabilities Act does not apply to detached single family homes, there is
a common misconception that an ADA compliant space meets the needs of those hoping
to age in place. The ADA was passed to insure public facilities and services be available
to people with disabilities.
Accessible design is typically considered a design process which specifically
considers the needs of people with disabilities. The term accessible (What is the
difference between accessible, usable, and universal design? 2015). It is common to hear
the word accessibility regarding the characteristics of products, services and spaces which
can be used by people with a variety of disabilities without assistance.
Conversely, universal design has been defined by The Center for Universal Design at
North Carolina State University as "the design of products and environments to be usable
by all people, to the greatest extent possible, without the need for adaptation or
specialized design." (The Center for Universal Design, 2008) Examples of universal
design include curb cuts and doors that open automatically so a person holding a baby or
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a load of groceries can move through without trouble. When considering universal
design, the designer must keep in mind a variety of ages, gender, culture and language.
While the terms inclusive or universal design are currently more accepted within the
architecture and construction industries, the use of accessible design was thought to be
more widely understood by potential members of the sample population so will be used
in the study.

2.10. Summary
Reviewed literature overviews the growing need for housing to support the
growing numbers of elderly wishing to age independently in place in the United States.
Unlike even ten years ago, vast offering in smart home technology is coming to market to
support the health, safety, and welfare of elderly consumers living independently.
Continuing Care Retirement Communities (CCRC’s) offer a safe, secure option but one
that is available only to those with significant financial means and no significant place
attachment to their previous home. If many aging seniors were to move from their
existing communities into institutional environments it would place a burden on the
communities they are abandoning and on financial resources of the state. Identifying the
key amenities essential to successful aging in place if the first step, followed by educating
the end user regarding the appropriateness of adding those amenities to the homes they
inhabit.
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CHAPTER 3. METHODOLOGY

Providing an accurate picture of consumer perceptions of the presence of
universal design amenities included in their new or remodeled home is the intent of this
study. The underlying hypothesis is, regardless of common belief amongst builders and
developers, consumers do want amenities such as curb less showers, shower seats, and
well-placed grab bars.

3.1. Framework
The cited literature introduces models which are used to assess users’ perceptions of
features in photographs as well as physiological reactions to those features. (Berto, 2005)
Several published studies have used photographs to detect subjects’ perceptions of the
built environment (Arneill, 2002). Because consumers are influenced by the features seen
in model homes and magazines, showcasing amenities which create safe shower
environments is thought to influence demand for such amenities. According to the
Center for the Built Environment at Berkeley, occupant surveys can be an invaluable
source of information regarding building performance as well as objectively gauge which
design services are not working and help to determine which steps need to be taken to
improve performance and satisfaction. (Moddesette, 2016)
Providing accurate pictures of consumer perceptions of shower specific universal
design amenities included in new or remodeled homes is the intent of this study. The
underlying hypothesis is that, regardless of common belief amongst builders and

22
developers, consumers do want amenities such as curb less showers which feature shower
seats and well-placed grab bars.

3.2. Research Approach
A quantitative method was used to explore perceptions of the presence of grab bars
and shower seats in photographs of showers. Study participants were asked their
impression of the safety, visual appeal and comfort of photographed showers on a scale
from one to six. A six-point scale was used to discourage those taking the survey from
settling on the exact middle point rather than taking a stand toward positive or negative.
(Bertram, 2005)

Define the
problem.

Create survey to
be distrubuted
through social
media.
Meet with
statistics
consultant for
input.
Share survey
with Facebook
friends and
LinkIn contacts.

Conduct a
review of
relevant
literature.

Conduct a
proof of
concept test.

Make
indicated
changes to
the study.

Collect data.

Locate
photographs
of curbless or
low curb
showers.

Make
indicated
changes to
the study.

Conduct a
pilot test.

Analyze data
and prepare
defense.

Figure 3.1 Research Process

Alter photos
to add or
subtract grab
bars and
shower seats.

Propose
study to
thesis
committee.

Secure IRB
approval.

Defend
thesis.
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3.3. Study Variables
The following dependent and independent variables were included in the study.

3.4. Independent Variables
Independent variables are the input variables that determine the value of output or
dependent variable. In this study, the independent variables are the age groups of the
study participants.

3.5. Dependent Variables
Three perceptions, comfort, safety and visual appeal of grab bars and shower seats
are the dependent variables being studied.

3.6. Sample and Population
Participants were solicited from the researcher’s 1229 face book friends and 628
LinkedIn contacts. A self-selected sample included 99 responses, of those ninety-nine,
sixty-six substantially completed the survey so were included in the analysis. They
represent a variety of age groups, live in single and multifamily homes and come from
various educational backgrounds. The resulting data evaluates how different populations
perceive the photographed showers. Demographic information was gathered to ascertain
the sample’s characteristics regarding gender, age group, education level, living situation
(as in alone, with a spouse, with a roommate), amount of assistance given or received
to/by house mates, existence of concerns regarding aging in place and whether they had
experienced permanent or temporary physically limiting conditions.
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3.7. Assessment Instrument
A comprehensive survey was prepared to visually demonstrate both good and bad
examples of showering environments regarding user accessibility. The study explored
perceptions consumers had about spaces which have grab bars and shower seats as well
as spaces without grab bars and/or shower seats. The purpose of that exploration was to
position builders, developers, and designers to present amenities in such a way as to
entice consumers to include them in their remodeling or new construction plans. The
survey can be found in the appendix of this paper.

3.8. Data Collection
After securing IRB approval, the prepared survey was first posted on April 12,
2017 on Facebook and LinkedIn. A copy of the letter granting IRB approval can be
found in the appendix of this paper. The request was repeated on both Facebook and
LinkedIn every day for the first three days and then every other day for the rest of the
week. Participants and others reading the request were encouraged to share the request
with others who might be willing to participate. By April 21, 2017, 99 responses were
recorded, of which 66 were analyzed.

3.9. Data Analysis
Study results were analyzed to determine how respondents reacted to the provided
photographs. The results of each individual picture were examined to see how the
presence or absence of a shower seat or grab bar on curbless or low curb showers
impacted the viewer’s perception of that specific shower. The impact or the presence or
lack of the dependent variable had on the perception is more important than the overall
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rating of the shower itself. For example, if someone rated the visual appeal of a specific
shower with a three out of six rating, the impact of the addition or subtraction of a grab
bar or a shower seat was more important than how visually appealing the respondent
found the shower overall.
Because experts have argued the medium should be used rather than mean as the
measure of central tendency for Likert scale data, SAS software was used to run nonparametric tests to find a difference between groups participating in the study. Parametric
tests make assumptions about the population but because we could not assume a normal
distribution and because we have an adequate sample size of more than five or six in each
of our groups, parametric tests were thought to be the appropriate choice. (Gail M.
Sullivan, 2013)
Categorical variables were analyzed using SAS FREQ procedure to produce one way
tables for each variable in the data set. That information provided insight into such
questions as how males and females in the study compared when looking at the
percentage they would spend on a remodeling project compared to the value of their
home.
To analyze whether there was any significant statistical difference between different
age groups when it came to perceptions of the safety, comfort and visual appeal of the
photographed showers, a paired t test was conducted. A t-test is an analysis of two
population means; when the researcher wants to test the difference between the samples
when the variances of two normal distributions are unknown. The paired t test was
chosen because the same people answered questions about each of the showers. We then
ran a chi square test to determine whether there was a significant association between
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perceptions of safety, comfort and visual appeal. When running the chi square test, we
discovered there would be a validity issue because 50% of the data had a factor less than
five. Alternately, a Fisher exact test was used when looking for associations between
members of the sample’s opinions of the showers and various variables such as education
level, gender, and age group with a significance of .05 chosen.
This study specifically sought to demonstrate:
H1. There are varying perceptions of the presence of accessible design features
between images of four showering spaces.
H2. Perceptions of the presence of grab bars and shower seats in showers differ
between older (age > 50) and younger (age < 50) family members.
H3. Opinions of the appropriate amount of money to remodel a home with the intent
of aging in place differ between older (age > 50) and younger (age < 50) family
members.

3.10. Summary
The above quantitative method approach was intended to gather information from
survey participants regarding their specific feelings about the safety, comfort and visual
appeal of curbless and low curb showers with grab bars and shower seats. Four different
showers are featured. Each is shown three different ways, one with a grab bar and a
shower seat, one with only a grab bar and one with only a shower seat.
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CHAPTER 4 ANALYSIS AND DISCUSSION

4.1. Demographics
Sixty-seven people who responded to the request to participate in the survey were
considered in the analysis. Of those, 79% currently live in a single-family dwelling while
21% do not. Twenty-one were males, forty-four were females and two stated they
preferred not to say. For a graphical representation of gender, see figure 4.1.

Male

Female

Prefer Not to Say

Figure 4.1 Gender of the sample population (N = 67)
A wide expanse of age groups is represented which allows for an adequate
understanding of perceptions of showers across generations. The largest group, at 37% is
those aged 51 – 65. The next largest group at 28% is aged 35 to 50. This demographic is
thought to be significant to the study as they are soon to be, or currently making decisions
regarding aging in place, either for themselves or for their aging parents and
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grandparents. We also have 2% of the respondents in the 18 to 25 age group and 16 in
the 20 to 34-year-old cohort. Only 6 respondents represent the 66 to 80-year-old age
group and no one over age 80 participated in the study. For a graphic representation of
the breakdown, see figure 4.2.
66-80
7%

26-34
18%

over 80
0%
51 - 65
43%

35-50
32%

NOTE: 18 - 24 (n=8), 26 – 34 (n=11) 35 – 50 (n=19) 51 – 65 (n=25) 66 – 80 (n=4) over 80(n=0)

Figure 4.2 Age of the sample population (N = 67)

The respondents also represent a diverse group as far as educational background,
with twenty-eight respondents holding a graduate degree, nineteen a bachelor’s degree;
seventeen reported they had some college while the remaining three had either a high
school diploma or a GED. The significance of these numbers potentially inform the
findings as education level is known to impact income and income impacts housing
options as a person ages (Kwon H. A., 2015).
When considering education level and the willingness to pay more than 10% on
remodeling to support aging in place, we found no statistical significance between
education level and the amounts they were willing to spend. In looking for statistical
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significance between education level and the amount a member of the sample population
was willing to spend; a Chi-square was initially run. However, because 50% of the cells
had expected counts less than 5 a Chi-Square may not have been valid so a Fisher’s Exact
Test was run, as you can see in table 4.2.

Graduate Degree
Bachelor's Degree
Some College
High School or GED
Less than High School
0

10

20

30

40

50

Percent

NOTE: Graduate degree (n=28), Bachelor’s Degree (n=19) Some College (n=17) HS or GED (n=3)

Figure 4.3 Education Level of the Sample Population

Table 4.1Association between willingness to spend more than 10% on remodeling and
education level
Statistic
DF
Value
Probability
Chi-Square

6

7.9676

0.2405

Likelihood Ratio Chi-Square

6

7.4966

0.2773

Mantel-Haenszel Chi-Square

1

0.0003

0.9857

Phi Coefficient

0.3474

Contingency Coefficient

0.3282

Cramer’s V

0.2457

Warning: 50% of the cells have experienced counts less than 5. Chi-Square may not be
a valid test.
Note: (P < .05)
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As table 4.1 indicates in the warning statement, a Chi-Square test was determined
potentially invalid. The intent of the query was to determine if there was any statistical
significance between the sample’s education level and the amount they would be willing
to spend remodeling a home with the intent of aging in place.
Table 4.2 Significance of Education Level and Remodeling Budget
Fisher’s Exact Test
Table Probability (P)

<.0001

Pr < = P

0.3285*

Note: Illustrating the Fisher’s Exact Test which was run as a response the in potential lack of validy of the
Chi-Square test shown in table 4.4

Table 4.3 further clarifies the findings. When reading the table, you will find the
frequency, percent, row percent, and column percent listed in each row, vertically.
Significant to the study, 13% of the respondents live alone, 24% live with a
roommate or other family member while the majority, 63% live with a spouse of
significant other.
Surprisingly, when filtering by age and looking at those aged 51 to 65, we find 12%
living alone, down from 13% in the overall sample population. However, when we look
at those aged 66 to 80, we find 75% are living alone. (Figure 4.4)
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Table 4.3 Association between education level and willingness to spend a designated %
of value of home on a remodel
Question 10
Question 5

10%

20.1% or

Less than

Total

to

more

10%

9

2

7

18

13.64

3.03

10.61

27.27

50.00

11.11

38.89

30.00

20.00

26.92

13

2

13

28

19.70

3.03

19.70

42.42

46.43

7.14

46.43

43.33

20.00

50.00

2

0

1

3

3.03

0.00

1.52

4.56

66.67

0.00

33.33

6.67

0.00

3.85

6

6

5

17

9.09

9.09

7.58

25.76

35.29

35.29

29.41

20.00

60.00

19.23

30

10

26

66

45.45

15.15

39.39

100.00

20%
Bachelor’s Degree

Graduate Degree

High School Graduate (or
GED)

Some College

Total

Note: When reading the table, you will find the frequency, percent, row percent, and column percent listed
in each row, vertically.

Of interest, regardless of their living situation, 49% report they share equally in
the care giving responsibilities, 35 % live independently, 12% care for another person
and the remaining 3% are cared for by another person.
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Alone

With a roommate

With a spouse

13.43

23.88
62.69

NOTE: Alone n=9, with a roommate n=16, with a spouse n=42

Figure 4.4 Household Structure
4.2. Concern for aging in place
Curiously, the population was almost equally divided when asked if they are
concerned about either themselves or a loved one’s ability to age in place with 52%
responding yes and 48% responding that they do not have that concern.
Table 4.4 Concern for a Loved One Aging in Place
#

Answer

%

Count

1

Yes

52%

33

2

No

48%

30

Total

100%

63

A slightly larger number of those aged 51 to 65 reported having concerns with
62% reporting they do, indeed worry about themselves or a loved one’s ability to age in
place.
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Table 4.5 Concern for a Loved One Aging in Place by Ages 51 – 65
Answer
%
Count

#
1

Yes

62%

15

2

No

38%

9

Total

100%

24

Of interest, those aged 66 to 80 had less concern, possibly because they have
already decided about their living arrangements as they age. (table 4.6)

#

Table 4.6 Concern for A Loved One Aging in Place by Ages 66 – 80
Answer
%
Count

1

Yes

25.00%

1

2

No

75%

3

Total

100%

4

4.3. Level of concern when showering
Lastly, when asked about the level of concern regarding safety when showering,
we saw a mean of 2.36 out of 6.0 in the overall population and very little difference when
we filtered for age. For the younger cohort, the mean was 2.13, for the older cohort it
was 2.63. Perhaps the lack of concern can be correlated with the number of respondents
who have ever had an injury or disability which made it difficult to get into, out of, or
otherwise use a shower without assistance. The entire group reported 67% had never had
an injury, the older cohort reported 62% no and the younger reported 69% When
running a significance test in SAS, it was found there is no statistical significance
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between the age groups when it comes to ever having an injury or illness which made
getting into, out of, or otherwise showering without assistance difficult.

4.4. Care giving responsibilities
Looking for information regarding how independent the sample population in
regard to activities of daily living, question eight asked, “if you live with someone else,
how would you describe the relationship”? The majority reported they either shared
equally in the care giving responsibilities or they live independently.

#
1

Table 4.7 Care Giving Distribution
Answer
%
I primarily care for the other
12.28%
person

Count
7

2

The other person primarily
cares for me

3.51

2

3

We share equally in the care
giving responsibilities

49.12%

28

4

We live independently

35.09%

20

Total

100%

57

4.5. Willingness to invest in remodels
Thought to be of interest to those in the construction industry, when comparing
age pools and their willingness to spend money on improvements to make their home
more supportive for aging in place, our data indicates there is a statistical significance
between the younger cohort and the older cohort, with the younger age pool being willing
to spend more than the older cohort. The younger cohort included all respondents under
age 50, the older include those 50 and above. As demonstrated in table 4.8, we ran a

35
Fishers Exact test after running a frequency procedure to look at the percentage in each
age pool willing to spend less than 10%, between 10% and 20%, and finally 20.1% or
more. The Fishers Exact test was ultimately used, because the chi square test had a risk
of being invalid. The Fishers Exact test gave us a more reliable p value of 0.0317, which
indicated there is evidence of a statistically significance difference between the two age
pools.
Table 4.8 Statistical Significance Between Age Pools
Fisher Exact Test
Table Probability (P)

0.0020

Pr < = P

0.0317

Note: P value of less than an alpha of .05 indicates there is a statistical significance between the younger
age pool and the older age pool when it comes to willingness to spend more than 10% of the value of their
home on improvements to support aging in place.

Looking at the entire sample population, when asked how much they would be
willing to invest in improvements to their current home to be able to age in place, 40%
would spend less than 10% while 45% reported they would be willing to spend between
10% to 20%. An encouraging 15% was willing to spend 20.1% or more. When divided
by age, we saw a willingness to invest greater amounts of money during the ages of 50 to
65 population ages. However, as discussed above, an overall difference between age
pools indicated the younger group, those under age fifty, were willing to spend more than
those aged fifty and above. Apparently, the reduction in willingness to spend in the
group aged 66 - 80 offset that of those aged 50 - 65.
Of those aged 51 and older, we find a very slight increase in the number of people
willing to invest between 10% and 20% but a decrease in those willing to spend 20.1% or
more with 62% willing to spend between 10% and 10% willing to spend over 21%
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When looking at the younger cohort, we see an encouraging result, as indicated in
our SAS analysis shown on previously on page 37. The younger cohort is willing to
spend more on remodeling which may reflect their increased earning power. With this
group, we see 51 willing to spend less than 10%, 31% willing to spend between 10% and
20% and a significant 18% willing to spend 20% or more. That increase explains the
statistical significance reported in our SAS analysis which showed a p-value of .0317
indicating there is a statistical difference in the willingness to invest in a home to enable
themselves or someone else to age in place.

4.6. Impact of money available for remodeling
Making up the largest cohort in the study, 41 members of the sample population,
or 61%, report they live in the Midwest. Using Indiana and West Lafayette, we find the
median house price in 2015 to be $131,000 in Indiana and 190,250 in West Lafayette.
(West Lafayette Indiana, 2017)

Median Home Price
West Lafayette

Table 4.9 Median Home Prices
< 10%
10% - 20%

>20%

less than $19,025

$ 19,025 - $ 38,050

>$38,050

< $13,100

$ 13,100 - $ 26,200

>$26,200

$190,250
Indiana
$131,000

According to R.S. Means, the average cost to remodel a standard full bath is
$6,101. If we deduct the cost of a standard shower/bath of $594.00 and add the cost of a
wheelchair accessible, 5’ x 8’ shower which is $3,691.00 we have an estimated cost of
$9,198.00 to remodel the complete bathroom for aging in place. (Means, 2004) When
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comparing the estimated cost with the amount available, as shown in table 4.9 we see the
viability of such an improvement. It is expected homeowners would also want to make
other improvements to age in place, and as table 4.9 indicates, there would be money
available for those improvements as well.

4.7. Perceptions of Shower A

Figure 4.4 Shower A
As originally retrieved, this photograph features a curbless shower (zero
threshold) with no grab bars and no shower seat. The neutral colors are set off by the rich
cocoa brown which adds a degree of sophistication. The woven wood window treatments
and rich wood vanity adds a spa like feeling to the room.
Standard Deviation 1.6

Shower A - Safety
Mean 3.5

Shower A – Comfort
Mean 4.0
Standard Deviation 1.6

Shower A – Visual
Appeal
Mean 5.3
Standard Deviation .9
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Applicable to Shower A, one respondent reported a concern about glass showers
and their potential impact on user safety as well as on long term maintenance, which the
study did not address.
“Any pictures showing what looked like a glass shower I rated lower. Anyone at any age
could slip and I think glass would be a disaster. Even for synthetic glass shower doors,
we didn’t go with clear because of privacy and it must be a bitch to keep looking clear
and clean”. (Female, early 50’s)

6

5

4

3

2

1

0

Safety

Comfort

Visual Appeal

Figure 4.5 Mean Perceptions of Shower A

When considering the perceptions of visual appeal between age groups, we
looked for differences between a pool of younger participants (<50) and older particpants
(≥50) to identify any difference in the mean and determine any statistical significance to
that difference. In the case of shower A, as with the other three showers, while there was
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a difference, it wasn’t found to be statistically significant. See table 4.10 for a graphic
depiction of the difference.
Table 4.10 Difference Between Age Pools
Variable: Question 13_3 regarding visual appeal
Mean

Age Pool

N

Older

28

5.35

Younger

38

5.28

Diff (1-2)

0.0677

Note: The data does not find evidence of a statistically significant difference between age pools regarding
the perception of visual appeal when considering Shower A

4.8. Perceptions of Shower B

Figure 4.6 Shower B
As originally retrieved, this photograph features a shower with a 4” curb as well
as two grab bars and a permanently installed, teak shower seat. The frameless glass
enclosure adds a clean contemporary look and, by keeping out drafts and keeping in
warm moist air, would provide a draft free environment. Neutral colors reinforce the
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sophisticated ambiance which is reinforced with the addition of the teak wall mounted
vanity with the vessel bowl and the spa like rolled and folded towels.
Shower B - Safety
Mean 4.5
Standard Deviation 1.4

Shower B – Comfort
Mean 4.5
Standard Deviation 1.2

Shower B – Visual
Appeal
Mean 4.73
Standard Deviation 1.3

“Now it's time to upgrade the shower!” (Male, late 50’s)

4.75
4.7
4.65
4.6
4.55
4.5
4.45
4.4
4.35
Safety

Comfort

Visual Appeal

Figure 4.7 Shower B Mean Perceptions of Shower B
When considering the perceptions of visual appeal between age groups, we
looked for differences between a pool of younger participants (<50) and older particpants
(≥50) to identify any difference in the mean and determine any statistical significance in
that difference. In the case of shower A, as with the other three showers, while there was
a difference, it wasn’t found to be statistically significant. See table 4.11.
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Table 4.11 Difference Between Age Pools Considering Visual Appeal of Shower B
Variable: Question 14_3 regarding visual appeal
N
Age Pool
Mean
Older

28

4.50

Younger

38

5..3

Diff (1-2)

0.3235

Note: The data does not find evidence of a statistically significant difference between age pools regarding
the perception of visual appeal when considering Shower B

4.9. Perceptions of Shower C

Figure 4.8 Shower C
As originally retrieved this shower has a low threshold and a total absence of an
enclosure. It features grab bars and removeable polyethylene and aluminum shower
seat.
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Shower C - Safety
Mean 4.9
Standard Deviation 1.4

Shower C - Comfort
Mean 4.28
Standard Deviation 1.10

Shower C – Visual
Appeal
Mean 3.78
Standard Deviation 1.51

“Everything in your study is big, beautiful bathrooms. What if you live in a tiny
little house like I do and can’t afford to move to a bigger house?” (Female, late 50’s)
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Figure 4.9 Mean Perceptions of Shower C
When considering the perceptions of visual appeal between age groups, we
looked for differences between a pool of younger participants (<50 ) and older
particpants (≥50) to identify the difference in the mean and determine any statistical
significance to that difference. In the case of shower C, as with the other three showers,
while there was a difference, it wasn’t found to be statistically significant. See table 4.12.
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Table 4.12 Difference Between Age Pools Considering Visual Appeal of Shower C
Variable: Question 16_3 regarding visual appeal
Mean

Age Pool

N

Older

28

5.35

Younger

38

5.28

Diff (1-2)

0.0677

Note: The data does not find evidence of a statistically significant difference between age pools regarding
the perception of visual appeal when considering Shower C

4.10. Perceptions of Shower D

Figure 4.10 Shower D
As originally retrieved this shower features a glass block wall which provides
some privacy while letting in light but has an open area on the access side. It has
stainless steel grab bars and built in shower seat made from synthetic materials. The style
is somewhat dated and the size feels cramped compared to the other showers shown.
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Shower D - Safety
Mean 4.9
Standard Deviation 1.14

Shower D - Comfort
Mean 4.28
Standard Deviation 1.10

Shower C – Visual
Appeal
Mean 3.9
Standard Deviation 1.41
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Figure 4.11 Indication Mean Perceptions of Shower D

For Shower D, when considering the perceptions of visual appeal between age
groups, we looked for differences between a pool of younger participants (<50) and older
particpants (≥50) to identify the difference in the mean and determine if there was any
statistical significance to that difference. In the case of shower D, as with the other three
showers, while there was a difference, it wasn’t found to be statistically significant. See
table 4.15 for a graphic depiction of the difference.
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Table 4.13 Difference Between Age Pools Considering Visual Appeal of Shower D
Variable: Question 16_3 regarding visual appeal
Mean

Age Pool

N

Older

28

5.35

Younger

38

5.28

Diff (1-2)

0.0677

Note: The data does not find evidence of a statistically significant difference between age pools regarding
the perception of visual appeal when considering Shower D

“Safety is going to be different depending on people's abilities. Also, what they want and
their experiences on adapted equipment.” (Female, early 50’s, wheelchair user)

4.11. Comparison between showers
Shower A, shown with no amenities was the favorite shower in all categories,
safety, comfort and visual appeal. There was statistically no significant different between
the mean value regarding the three categories for any of the photographed spaces. There
was, however, a statistically significant difference between the highest rated shower (A)
and the lowest rated shower (D). Overall, we found a statistical significance between the
perception of the showers themselves, but none in the individual showers regardless of
the presence or absence of grab bars and shower seats. (table 14.17)
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N

Table 4.14 Difference: Q13_1 and Q20_1
Std Dev
Std Error
Minimum

Mean

58

-1.5172

Mean
-1.5172

1.7893

95% CL Mean
-1.9877

-6.0000

Std Dev

-1.0468

DF
57

0.2349

t Value
-6.46

1.7893

Maximum
3.0000

95% CL Std Dev
1.5127

2.1906

Pr > [t]
< .0001

When looking for perceptions about the photographed showers with and without
curbs, grab bars and shower seats, we found little difference in the overall perception of
each shower individually. When looking at the change in the mean, we see little change
when the grab bars or shower seats were added or removed. This finding indicates the
overall visual look of the shower influences the perception more than the absence or
presence of the amenities studied.
The data analysis for this paper was generated using Qualtrics software, 2014
version of Qualtrics, Copyright 2011. Qualtrics and all other Qualtrics product or service
names are registered trademarks or trademarks of Qualtrics, Provo, UT, USA.
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CHAPTER 5 CONCLUSION

The purpose of this study was to explore the perceptions of consumers regarding
accessible design amenities specific to residential showers for the entire sample
population as well as by age pool. As the population ages, needs specific to those hoping
to age in place by staying in their homes and communities rather than moving to a
retirement community or facility need to be accommodated by those in the residential
design and construction industries. Evaluating how the self-selected sample population
perceive the safety, comfort and visual appeal of four different curbless and low curb
showers shown with and without grab bars was evaluated using a six point Likert scale.
Knowing how various environments are perceived is expected to inform those designing
and building those environments so they can provide appropriate solutions to the
communities they serve.

5.1. Overall Perceptions
The results of the study indicate the sample population did perceive a shower
which, while curbless, had no grab bars or shower seat more favorably than the other
showers featured. However, the visual characteristics of the four different showers were
found to be more influential than the presence or lack of shower seats and grab bars when
considering positive perceptions. Historically, much of the research in this area has been
conducted through a health care or gerontology lens, rather than from that of the
designers and builders of the built environment. As a result, the focus has not been on
perceptions of the visual appeal, safety, comfort and the cost of such features but rather
on the effectiveness of provided amenities in supporting the health and well-being of the
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aging population living independently. Participants did rate showers without curbs yet
with grab bars and shower seats as safer than others, but the majority indicated they had
little concern regarding the risk of injury associated with showers and the related safety
features which could mitigate that risk.

5.2. Perceptions by Age Pool
The perceptions and experiences of the younger cohort (those under age 50) were
expected to be different from those of the older cohort (those over age 50). Results show
that is not the case. The experience of living alone was only found to be more prevalent
in the oldest age group, those aged 65 to 80 but overall there was no difference between
age groups when it came to living alone versus living with a spouse or other family
member. There was also no difference found between different age groups when it came
to having experienced an injury or disability which created challenges when showering as
well as any concern for safety while showering. Lastly, no difference was found between
the groups, yet 53% reported having concern about themselves or someone else being
able to age in place.

5.3. Willingness to Finance a Remodel Effort
The willingness to spend money on remodeling an existing home in able to
support the desire to age in place was expected to be higher for the older age pool than
the younger pool. This turned out to be the opposite, with the younger group found to be
willing to spend a higher percentage of the value of their home on remodeling costs. This
finding is significant to those in the construction industry who provide design and
construction services to the residential sector. Much of the previous research has focused
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on medical support and basic supportive amenities rather than components of the built
environment.

5.4. Summary of Overall Findings
▪

If a shower is attractive, it is perceived positively regardless of the presence of a
low curb, grab bars or shower seat.

▪

The respondents did not seem to be reacting to current style trends. None of the
photographed showers reflect predominant trends from the past three to five
years.

▪

The younger age pool is willing to pay more for remodeling than the older age
pool.

▪

Just over one half of those surveyed, or 53% are worried about aging in place
while 33% have suffered an injury which caused them to require some type of
assistance when showering. Knowledge of this substantial segment of the
population who have suffered an injury or disability should be noted as it
indicates how important risk reduction is, especially as we age.

▪

An overall large standard deviation indicates a variety of feelings and perceptions
about each of the showers which points to a wide diversity in opinions about not
only visual appeal but also safety and comfort. Regardless of the relatively large
standard deviation, the difference in mean from the perception of visual appeal to
the perception of safety and comfort hold true for each of the four showers
studied.
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5.5. Limitations
Upon reflection, several limitations to the study are revealed. Much of the current
research regarding aging in place has been conducted through a health care gerontology
lens, rather than from that of the designers and builders of the built environment.
Similarly, a discrepancy amongst scholars regarding the definition of comfort as it
relates to a residential environment differs from that of comfort in a work environment.
That difference points to the disciplinary backgrounds of researchers who include
housing scholars who tend to come from various social sciences and those scholars who
research workplace environments and have their methodological roots in engineering and
physiology (Shin, 2016).
As indicated by the following comment from a respondent after completing the
survey, there were many other components in the photographs which potentially
influenced the responses, particularly regarding perceived safety.
“I have a feeling my answers aren't going to be very helpful. They all had slippery
looking floors, and I didn't care about anything else. I watched the Big Bang Theory
episode in which Penney goes to the ER, and Sheldon diagnoses the cause of the
injury as a "lack of adhesive ducks." That may be going too far, but there must exist
surfaces that provide traction when wet. I guess the challenge would be finding one
that looks good, wears well, is easily cleaned, and does whatever else floors are
supposed to do. That's why I'm glad I just write software.” (Male respondent, 60’s)

The lack of awareness demonstrated by the preceding quote points to the importance
of engaging a professional who designs and builds for those aging in place and is
therefore aware of the products available.
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An issue with the wording of question two became obvious during the execution
of the survey through comments received which indicated some responders live in a
multi-generational household so answered they do not live in a single-family dwelling.
Future queries could benefit from a better explanation of the term because the intent was
to determine whether respondents lived in a single family detached home regardless of
how many generations of the family lived in residence.
Lastly, challenges specific to lower income families who don’t have the resources
to make major changes to their homes or to move into a nicely equipped retirement
facility are of particular concern and could have been better served by presenting at least
one shower environment retrofitted into a smaller home. As demonstrated by the
following comment from a respondent of the survey, many members of the population
have strong feelings about staying in their homes.
“Why would I move now? I’ve been here twenty-seven years and it’s
almost paid for. Instead, I plan to update what I have. Lowes is doing a good
thing in selling the taller toilets. Neither my husband nor I realized we were
buying a taller toilet when our old one couldn’t be fixed so we had to replace it.
Now I no longer have to push up with my elbow on the vanity because of my sore
knees. I know of a couple in their late 70’s who are struggling with these kinds of
issues. So instead of buying taller toilets like I did, they hired someone to put in
silver bars everywhere. They still had to add commode chairs over the toilets
themselves to make them taller.” (Female respondent, late 50’s)
It also would have further informed the study to ask about specific intents to age
in place and feelings about the constraints of doing so. Countless conversations with
family members who felt they had no choice but to encourage their aging parents to move
out of the homes they love have inspired an intent to uncover ways the built environment
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can be structured to support the needs of those who want to age in place. Many of the
family members the researcher has spoken with during the pursuit of this study shared
their dismay with having to make the choice to move an aging parent into a facility but
felt they had no choice. Their parent or loved one trusted their judgement and while often
indicating a desire to not be a burden to them went, reluctantly, into some type of
retirement or nursing facility. Through the exploration of the qualities and characteristics
which can be included in the built environment, from those with knowledge about the
capabilities and opportunities afforded by a well-designed and well-built home, the future
for those hoping to age in place is promising.
Additionally, it would be interesting to survey respondents using showers which
feature attractive grab bars and state of the art faucets, shower heads and finishes. It
would also be informative to inquire who would be most likely to decide if they found
themselves in an emergency, the aging senior or their children or other concerned stake
holders.
Finally, results could have been enriched with a question intended to ascertain the
value of the physical structure in which the respondent resides as well as their household
income level. That information could guide future efforts in the potential directions
which need additional focus by researchers.

5.5. Future Research
Existing housing stock needs to be identified and evaluated to ascertain where the
greatest need exists and how the greatest effect can be made. Smart home systems which
provide security as well as social and medical support can be combined with mechanical
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systems which support indoor environmental quality and appropriate design components
which support wellness through access to nature, light and social connections. Additional
research needs to be conducted regarding these and other products and services creators
of the residential built environment can leverage to create supportive, comfortable, and
healthy homes.
Because of the design differences, both structural and aesthetic, between houses
built in different historic periods, the remodeling challenges and opportunities vary.
However, those homes remain an important part of the existing housing stock in which
people are desiring to age in place. Replicating a successful, effective solution for homes
from various time periods would be helpful to owners of homes of different styles hoping
to age in place. Owners of a 1930’s bungalow could view a remodeled bathroom in a
home with similar constraints and envision the changes in their own homes. Similarly,
owners of a mid-century sprawling ranch or a 1970’s tri-level could benefit from seeing
examples of homes like their own. While virtual worlds are just beginning to be used for
collaborative design (Panayiotis Koutsabasis, 2012), using augmented reality could be
effective to simulate such remodeling efforts in a variety of different homes which would
allow users to experience potential changes in a virtual environment and even, with the
advent of augmented reality be able to, through the use of an aviator, get a good feeling
for how it would actually feel to use the created spaces. Creating typical spaces utilizing
standard features found in homes built in different eras would allow consumers to
experience the retrofits without the cost of hiring a designer to create a virtual world
using their own home specifically. Such simulated environments could be used for
further studies and to educate aging consumers and their family members and care givers
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about solutions which could potentially make aging in place feasible in situations where
it was not previously thought to be a viable option.
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APPENDIX A – RESEARCH SURVEY

3/9/2017 Qualtrics Survey Software
https://purdue.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview 1/15

Aging in place in America: Users needs and related perceptions
Q1 This study is designed to provide understanding regarding how people in the researcher's
LinkedIn and Facebook communities perceive amenities provided in a residential shower. You
will be shown different versions of the four different showers. There are minimal risks to you,
the participant. No direct benefits are anticipated but your participation will help the
researcher find out which characteristics of residential showers are most desirable to various
consumers. Participation in this survey is entirely voluntary. You may refuse to participate or
withdraw from the survey at any time. The survey is expected to take approximately five to ten
minutes. No personal information will be collected and responses will be collated
anonymously. If you have any questions, please contact investigator Denise McAllister Wilder
by phone at 765.210.8311 or by email at wilder2.edu OR primary investigator Dr. Randy R. Rapp
by phone at 765.494.8420 or by email at rrapp@purdue.edu. This survey is approved through
IRB # 1702018778. By continuing with the study, you agree that you have been informed of any
associated benefits or risks.

Q2 Do you live in a single family, detached home?
 Yes (1)
 No (2)
Q3 What is your gender?
 Male (1)
 Female (2)
 Prefer not to say (3)
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Q4 What is your age group?







18 - 25 (1)
26 - 34 (2)
35 - 50 (3)
51 - 65 (4)
66 - 80 (5)
Over 80 (6)

Q5 How would you describe your education level?






Less than a High School Diploma (1)
High School Graduate (or GED) (2)
Some College (3)
Bachelor's Degree (4)
Graduate Degree (5)

Q6 In which region do you currently live?
 EASTERN (US) (includes Connecticut, Delaware, Maine, Maryland, Massachusetts, New
Hampshire, New Jersey, New York Ontario, Pennsylvania, Quebec, Rhode Island, Vermont,
and Washington, DC.) (1)
 MIDWEST (US) (Includes Illinois, Indiana, Iowa, Kansas, Kentucky, Manitoba, Michigan,
Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, Wisconsin, and
Saskatchewan) (2)
 PACIFIC WEST (US) (includes Alaska, Alberta, Arizona, British Columbia, California, Hawaii,
Idaho, Korea, Montana, Nevada, Oregon, Utah, Washington, and Wyoming.) (3)
 SOUTH (US) (Includes Alabama, Florida, Georgia, Mississippi, North Carolina, South Carolina,
Tennessee, Virginia, and West Virginia) (4)
 Southwest (US) (Includes Arkansas, Colorado, Louisiana, Mexico, New Mexico, Oklahoma,
and Texas) (5)
 Outside of the United States (6)
Q7 How would you describe your living situation?
 I live alone (1)
 I live with a spouse or significant other (2)
 I live with a roommate or other family member (3)
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Q8 If you live with someone else, how would you describe the relationship?





I primarily care for the other person (1)
The other person primarily cares for me (2)
We share equally in the care giving responsibilities (3)
We live independently (4)

Q9 Do you have any concerns, either for yourself or for a loved regarding the ability to age in
place?
 Yes (1)
 No (2)
Q10 What is the highest amount (% of the value of your home) you consider investing in your
home to enable you or someone else to age in place?
 Less than 10% (1)
 10% to 20% (2)
 20.1% or more (3)
Q11 Do you currently have or have you ever had an injury or disability which made it difficult to
get into, out of, or otherwise use a shower without assistance?
 Yes (1)
 No (2)
Q12 How concerned are you about safety when you take a shower on a scale of 1 to 6 with 1
being not at all concerned and six being very concerned?
______ Click to write Choice 1 (1)

Q13 When looking at the following photograph, respond how you would feel about the space if
you were using it to take a shower regarding how SAFE from falling you would feel on a scale of
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1 to 6, with 1 being not at all safe and 6 being totally safe. Then look at the same picture and
rate it regarding Comfort and then regarding Visual Appeal.

Q14 When looking at the following photograph, respond how you would feel about the space if
you were using it to take a shower regarding how SAFE from falling you would feel on a scale of
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1 to 6, with 1 being not at all safe and 6 being totally safe. Then look at the same picture and
rate it regarding Comfort and then regarding Visual Appeal.

Q15 When looking at the following photograph, respond how you would feel about the space
if you were using it to take a shower regarding how SAFE you would feel from falling on a scale
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of 1 to 6, with 1 being not at all safe and 6 being totally safe. Then look at the same picture and
rate it regarding Comfort and then regarding Visual Appeal.

Q16 When looking at the following photograph, respond how you would feel about the space if
you were using it to take a shower regarding how SAFE you would feel from falling on a scale of

65
1 to 6, with 1 being not at all safe and 6 being totally safe. Then look at the same picture and
rate it regarding Comfort and then regarding Visual Appeal.
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Q17 When looking at the following photograph, respond how you would feel about the space if
you were using it to take a shower regarding how SAFE from falling you would feel on a scale of
1 to 6, with 1 being not at all safe and 6 being totally safe. Then look at the same picture and
rate it regarding Comfort and then regarding Visual Appeal.

Q18 When looking at the following photograph, respond how you would feel about the space if
you were using it to take a shower regarding how SAFE you would feel from falling on a scale of
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1 to 6, with 1 being not at all comfortable and 6 being totally comfortable. Then look at the
same picture and rate it regarding Comfort and then regarding Visual Appeal.

Q19 When looking at the following photograph, respond how you would feel about the space if
you were using it to take a shower regarding how SAFE from falling you would feel on a scale of
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1 to 6, with 1 being not at all safe and 6 being totally safe. Then look at the same picture and
rate it regarding Comfort and then regarding Visual Appeal.

Q20 When looking at the following photograph, respond how you would feel about the space if
you were using it to take a shower regarding how SAFE you would feel from falling on a scale of
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1 to 6, with 1 being not at all safe and 6 being totally safe. Then look at the same picture and
rate it regarding Comfort and then regarding Visual Appeal.
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Q21 When looking at the following photograph, respond how you would feel about the space if
you were using it to take a shower regarding how SAFE you would feel from falling on a scale of
1 to 6, with 1 being not at all safe and 6 being totally safe. Then look at the same picture and
rate it regarding Comfort and then regarding Visual Appeal.

Q22 When looking at the following photograph, respond how you would feel about the space if
you were using it to take a shower regarding how SAFE you would feel from falling on a scale of

71
1 to 6, with 1 being not at all safe and 6 being totally safe. Then look at the same picture and
rate it regarding Comfort and then regarding Visual Appeal.

Q23 When looking at the following photograph, respond how you would feel about the space
if you were using it to take a shower regarding how SAFE you would feel from falling on a scale
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of 1 to 6, with 1 being not at all safe and 6 being totally safe. Then look at the same picture and
rate it regarding Comfort and then regarding Visual Appeal.

Q24 When looking at the following photograph, respond how you would feel about the space if
you were using it to take a shower regarding how SAFE you would feel from falling on a scale of
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1 to 6, with 1 being not at all safe and 6 being totally safe. Then look at the same picture and
rate it regarding Comfort and then regarding Visual Appeal.
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APPENDIX B: IRB APPROVAL

To: RAPP, RANDY RWILDER, DENISE M
From: DICLEMENTI, JEANNIE D, Chair
Social Science IRB
Date: 04/12/2017
Committee
Action:(2)
Determined Exempt, Category (2)
IRB Action Date: 04 / 06 / 2017
IRB Protocol #: 1702018778
Study Title: AGING IN PLACE IN AMERICA: USER'S NEEDS AND RELATED
PERCEPTIONS
The Institutional Review Board (IRB) has reviewed the above-referenced amended
project and has determined that it remains exempt.
If you wish to make changes to this study, please refer to our guidance "Changes Not
Requiring Review" located on our website at
http://www.irb/purdue.edu/policies.php. For changes requiring IRB review, please
Create a New Amendment through the CoeusLite
Online Submission System. Please contact our office if you have any questions.
Below is a list of best practices that we request you use when conducting your research.
The list contains both general items as well
as those specific to the different exemption categories.
General
• To recruit from Purdue University classrooms, the instructor and all others associated
with conduct of the course (e.g., teaching
assistants) must not be present during announcement of the research opportunity or any
recruitment activity. This may be
accomplished by announcing, in advance, that class will either start later than usual or
end earlier than usual so this activity may
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occur. It should be emphasized that attendance at the announcement and recruitment are
voluntary and the student’s attendance
and enrollment decision will not be shared with those administering the course.
• If students earn extra credit towards their course grade through participation in a
research project conducted by someone other
than the course instructor(s), such as in the example above, the students’ participation
should only be shared with the course
instructor(s) at the end of the semester. Additionally, instructors who allow extra credit to
be earned through participation in
research must also provide an opportunity for students to earn comparable extra credit
through a non-research activity requiring
an amount of time and effort comparable to the research option.
• When conducting human subjects research at a non-Purdue college/university,
investigators are urged to contact that institution’s
IRB to determine requirements for conducting research at that institution.
• When human subjects research will be conducted in schools or places of business,
investigators must obtain written permission
from an appropriate authority within the organization. If the written permission was not
submitted with the study application at the
time of IRB review (e.g., the school would not issue the letter without proof of IRB
approval, etc.), the investigator must submit the written permission to the IRB prior to
engaging in the research activities (e.g., recruitment, study procedures, etc.). Submit this
documentation as an FYI through Coeus. This is an institutional requirement.
Categories 2 and 3
• Surveys and questionnaires should indicate
° only participants 18 years of age and over are eligible to participate in the research; and
° that participation is voluntary; and
° that any questions may be skipped; and
° include the investigator’s name and contact information.
• Investigators should explain to participants the amount of time required to participate.
Additionally, they should explain to
participants how confidentiality will be maintained or if it will not be maintained.
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• When conducting focus group research, investigators cannot guarantee that all
participants in the focus group will maintain
the confidentiality of other group participants. The investigator should make participants
aware of this potential for breach of
confidentiality.
Category 6
• Surveys and data collection instruments should note that participation is voluntary.
• Surveys and data collection instruments should note that participants may skip any
questions.
• When taste testing foods which are highly allergenic (e.g., peanuts, milk, etc.)
investigators should disclose the possibility of a
reaction to potential subjects.
You are required to retain a copy of this letter for your records. We appreciate your
commitment towards ensuring the ethical conduct
of human subjects’ research and wish you luck with your study.
written permission to the IRB prior to engaging in the research activities (e.g., recruitment, study
procedures, etc.). Submit this
documentation as an FYI through Coeus. This is an institutional requirement.
Categories 2 and 3
• Surveys and questionnaires should indicate
° only participants 18 years of age and over are eligible to participate in the research; and
° that participation is voluntary; and
° that any questions may be skipped; and
° include the investigator’s name and contact information.
• Investigators should explain to participants the amount of time required to participate.
Additionally, they should explain to
participants how confidentiality will be maintained or if it will not be maintained.
• When conducting focus group research, investigators cannot guarantee that all participants in
the focus group will maintain
the confidentiality of other group participants. The investigator should make participants aware of
this potential for breach of
confidentiality.
Category 6
• Surveys and data collection instruments should note that participation is voluntary.
• Surveys and data collection instruments should note that participants may skip any questions.
• When taste testing foods which are highly allergenic (e.g., peanuts, milk, etc.) investigators
should disclose the possibility of a
reaction to potential subjects.
You are required to retain a copy of this letter for your records. We appreciate your commitment
towards ensuring the ethical conduct
of human subjects’ research and wish you luck with your study.
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To: RAPP, RANDY RWILDER, DENISE M
From: DICLEMENTI, JEANNIE D, Chair
Social Science IRB
Date: 04/12/2017
Committee
Action:(2)
Determined Exempt, Category (2)
IRB Action Date: 04 / 06 / 2017
IRB Protocol #: 1702018778
Study Title: AGING IN PLACE IN AMERICA: USER'S NEEDS AND RELATED
PERCEPTIONS
The Institutional Review Board (IRB) has reviewed the above-referenced amended project and
has determined that it remains exempt.
If you wish to make changes to this study, please refer to our guidance "Changes Not Requiring
Review" located on our website at
http://www.irb/purdue.edu/policies.php. For changes requiring IRB review, please Create a New
Amendment through the CoeusLite
Online Submission System. Please contact our office if you have any questions.
Below is a list of best practices that we request you use when conducting your research. The list
contains both general items as well as those specific to the different exemption categories.
General
• To recruit from Purdue University classrooms, the instructor and all others associated with
conduct of the course (e.g., teaching assistants) must not be present during announcement of the
research opportunity or any recruitment activity. This may be accomplished by announcing, in
advance, that class will either start later than usual or end earlier than usual so this activity may
occur. It should be emphasized that attendance at the announcement and recruitment are
voluntary and the student’s attendance and enrollment decision will not be shared with those
administering the course.
• If students earn extra credit towards their course grade through participation in a research
project conducted by someone other than the course instructor(s), such as in the example above,
the students’ participation should only be shared with the course instructor(s) at the end of the
semester. Additionally, instructors who allow extra credit to be earned through participation in
research must also provide an opportunity for students to earn comparable extra credit through a
non-research activity requiring an amount of time and effort comparable to the research option.
• When conducting human subjects research at a non-Purdue college/university, investigators
are urged to contact that institution’s IRB to determine requirements for conducting research at
that institution.
• When human subjects research will be conducted in schools or places of business,
investigators must obtain written permission from an appropriate authority within the organization.
If the written permission was not submitted with the study application at the time of IRB review
(e.g., the school would not issue the letter without proof of IRB approval, etc.), the investigator
must submit the written permission to the IRB prior to engaging in the research activities (e.g.,
recruitment, study procedures, etc.). Submit this documentation as an FYI through Coeus. This is
an institutional requirement.
Categories 2 and 3
• Surveys and questionnaires should indicate
° only participants 18 years of age and over are eligible to participate in the research; and
° that participation is voluntary; and
° that any questions may be skipped; and
° include the investigator’s name and contact information.
• Investigators should explain to participants the amount of time required to participate.
Additionally, they should explain to
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participants how confidentiality will be maintained or if it will not be maintained.
• When conducting focus group research, investigators cannot guarantee that all participants in
the focus group will maintain the confidentiality of other group participants. The investigator
should make participants aware of this potential for breach of confidentiality.
Category 6
• Surveys and data collection instruments should note that participation is voluntary.
• Surveys and data collection instruments should note that participants may skip any questions.
• When taste testing foods which are highly allergenic (e.g., peanuts, milk, etc.) investigators
should disclose the possibility of a reaction to potential subjects.
You are required to retain a copy of this letter for your records. We appreciate your commitment
towards ensuring the ethical conduct of human subjects research and wish you luck with your
study.

